NMDA receptor agonists derived from ibotenic acid. Preparation, neuroexcitation and neurotoxicity.
The two heterocyclic aspartic acid and glutamic acid analogues derived from ibotenic acid, (RS)-2-amino-2-(3-hydroxy-5-methylisoxazol-4-yl)acetic acid (AMAA) and (RS)-2-amino-3-(3-hydroxy-5-methylisoxazol-4-yl)propionic acid (AMPA) have previously been shown to be selective agonists at N-methyl-D-aspartic acid (NMDA) and AMPA receptors, respectively. Two analogous series of AMAA and AMPA derivatives have now been synthesized and characterized in receptor binding studies and neuropharmacological experiments. AMAA was shown to be a very potent NMDA agonist in cortical tissue preparations, slightly more active than NMDA, whereas N-methyl-AMAA was less potent and N,N-dimethyl-AMAA almost inactive. (RS)-3-Hydroxy-4,5,6,7-tetrahydroisoxazolo[4,5-c]pyridine-4-carboxylic acid (4-HPCA), a bicyclic analogue of AMAA, exhibited weak NMDA agonist effects similar to those of quinolinic acid. The relative potency as AMPA receptor agonists of AMPA, N-methyl-AMPA, N,N-dimethyl-AMPA and (RS)-3-hydroxy-4,5,6,7-tetrahydroisoxazolo[5,4-c]pyridine-5-carboxylic acid (5-HPCA), a bicyclic analogue of AMPA, was distinctly different from that of the AMAA series of compounds as NMDA agonists. The pharmacological and toxicological profiles of AMAA and 4-HPCA, compared with those of quinolinic acid, are consistent with heterogeneity of NMDA receptors.